Microfluidic technology enhances the potential of human pluripotent stem cells.
Since the discovery of human somatic cell reprogramming, human induced pluripotent stem cells (hiPSC) have been increasingly recognized as the landmark for development of organs-on-chip. hiPSCs show a remarkable plasticity that is related to their ability to promptly respond to the surrounding environment. In vitro, the soluble culture microenvironment, with its critical balance between exogenous and cell-secreted factors, plays a great role in inducing hiPSC response, for both preserving pluripotency and controlling differentiation stages. Exploring the complexity of hiPSC microenvironment requires new experimental tools, as a tight control is limited within conventional culture dishes. Microfluidic technology is particularly attractive in hiPSC research because of its ability to mimic specific environmental cues by accurate control of soluble factors with high spatiotemporal resolution and in a high-throughput fashion. In this review, we highlight recent progress in hiPSC research enabled by microfluidic technology as well as new emerging scenarios.